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Background: The biological risk factors of inactivity and poor cardiorespiratory fitness are well established.
However, risk groups are hard to reach and they may have misperceptions of their need for change. This study
explored self-ratings of physical fitness (PF) and the relationship between objectively estimated physical fitness (PFI)
and psychosocial factors among Finnish men of working-age.
Methods: Cross-sectional data on 899 Finnish men (aged 18–64) were collected in 2011. Health- related physical
fitness was evaluated with a physical fitness index calculated from the results of selected fitness tests. The men were
subsequently classified into three groups: low, moderate and high PFI. Psychosocial factors and self-rated fitness
were elicited in the questionnaire. The data were analysed with crosstabulations, chi square-test and logistic
regression analysis.
Results: One-fifth of the participants had low PFI. Forty-five per cent of the low-fit middle-aged (35–49 years) men
self-reported poor PF, while 80 per cent of the younger (18–34 years) low-fit men self-reported moderate or good
PF. The health benefits and recommended dose of physical activity were well known in all the PFI categories. The
low-fit men were health conscious, but lacked adequate exercise skills, self-efficacy and social support. However,
logistic regressions revealed that, in the younger men, likelihood of better knowledge was not related to higher PFI.
Among the 50-to-64-year-old men, high PFI was not associated with a higher social support.
Conclusions: Poor exercise skills, self-efficacy and social support were related to low PFI. Physical activity promotion
for low-fit men should take into account age differences in the relationship between psychosocial factors and
physical fitness. Thus, new and effective ways to establish social support and motivation for physical activity among
low-fit men in all working-age groups are needed. Further research is also warranted on whether estimation of PFI
could be used as a practical health counselling tool.
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The health risks of inactivity, poor cardiorespiratory fit-
ness and obesity are well established [1-4]. Only one-half
of working-aged (18–64 years) men in Europe are suffi-
ciently active [5] and up to 70 are overweight or obese [6].
Both poor cardiorespiratory fitness and abdominal obesity
are associated with elevated risk for metabolic diseases
and mortality among men [7]. Physical activity (PA) and a* Correspondence: karoliina.s.kaasalainen@student.jyu.fi
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distribution, and reproduction in any mediumhealthy diet are predictors of good physical fitness and
favourable body composition. Health-related physical fit-
ness (PF) describes an individual’s aerobic capacity, skel-
etal muscle strength and body composition [8]. The
decreasing trend in PA and increasing obesity among
working-aged men are public health issues [5]. Finnish
studies have also expressed concern about poor cardiore-
spiratory fitness in young and working-aged men [9,10].
Although only 10 per cent of working-aged Finnish men
have rated their PF as poor in population-based survey
[11], the overall size of the low fitness population may be
greater. People tend to overestimate their PA, while manyntral Ltd. This is an open access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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physically active population [12,13].
To date, only a few physical activity interventions have
been targeted at inactive men and most of these pro-
grammes have had poor reachability and only short-term
effects [12,14]. Men are aware of the health benefits of
adequate PA, but knowledge is a poor motivator for
changes in health behaviour. Misperceptions of one’s
own risk may be one explanation for the low interest in
attending PA interventions. In previous studies up to 60
per cent of inactive people have overestimated their level
of PA [13,15,16]. Physical fitness testing and individual-
ized feedback have been used in health counselling in
order to increase awareness of current PF and motiv-
ation for health behaviour changes [17-19]. However,
comprehensive fitness tests have not improved counsel-
ling outcomes [17-19]. The results suggests that PF tests
and feedback are not likely to contribute to the desired
behaviour change process if individuals are already well
aware of their current PF status or lack the confidence
to implement the target behavioural change [18]. Hence,
the reasons for low PF and inactivity do not reside in
knowledge alone.
Most of people have the intention to be physically ac-
tive, but less than a half of all attempts to maintain regu-
lar PA are successful [20]. Psychosocial factors, including
knowledge, attitudes, intention, motivation social sup-
port and self-efficacy, affect PA adoption and mainten-
ance [21,22]. Recent studies have concluded that
although intention predicts PA, the latter can be also
based on habitual and non-intentional behaviour
[4,21,23-26]. A more evident moderator of behavioural
change is self-efficacy, which is also included in most of
the health behaviour theories [26]. Self-efficacy is a per-
sonal belief in one’s ability to engage in a desired behav-
iour [27]. The successful adoption of regular PA is
argued to be influenced by an improvement in self-
efficacy and reduction in the perceived barriers [22].
Barriers to PA can be environmental, and hence to some
extent modifiable (e.g. social support, lack of exercise fa-
cilities), or individual and less likely to be modifiable
(e.g. poor skills, lack of motivation) [28-30]. Modifiable
and non-modifiable factors both have an influence on
individuals’ enjoyment of physical activities and exercise.
Genetics is a central non-modifiable factor determining
PF, although PA history and health behaviour also have a
considerable impact on PF [21].
Further understanding of the psychosocial factors that
determine the adoption and maintenance of PA among
low fitness men is needed. The aims in this study were
to examine: 1) the relationship between self-rated phys-
ical fitness and objectively estimated physical fitness
(PFI) and 2) the relationship between a low PFI and se-
lected psychosocial factors.Methods
Sample and study design
The study sample comprised 899 Finnish men who
participated in a health promotion campaign, “The
Adventures of Joe Finn”, during September 2011. The
campaign was held in the market squares of 15 Finnish
municipalities and was organized by the Fit for Life
Program. The campaign offered all participants PF tests
free of charge and personal feedback on the test results.
The tests were conducted in a mobile test lab by trained
personnel. Completion of all tests took about 15 minutes
per participant. The inclusion criteria in to the study
were gender (male), age (18–64) and completion both
fitness tests and the health behaviour questionnaire. Par-
ticipation in the study was voluntary and all participants
gave their written consent. The study was approved by
the University of Jyväskylä Ethical Committee.
Physical fitness index
The fitness tests included hand grip strength (Saehan
dynamometer), the Polar Fitness Test (Polar Electro,
Kempele, Finland) and a body composition analysis
(InBody 720- analyser). To our knowledge, this is the
first time that this combination of fitness tests has been
used to evaluate health-related PF. These fitness tests
were chosen, as the aim of the campaign was to encour-
age sedentary men to participate in the tests and help
them to become familiar with their PF. Exercise tests de-
manding strenuous physical effort were not deemed suit-
able for health counselling purposes. Previous studies
suggest that hand grip-strength, Polar Fitness Test and
body composition analysis by bioelectrical impedance
(BIA) are feasible tests for population-based studies and
the results correlate strongly with other assessment
methods [1,31].
Hand grip strength describes the general fitness of the
skeletal muscles and also predicts functional ability and
risk for chronic diseases in the last years of life [32].
Hand grip strength was measured with a Saehan dyna-
mometer and the results were compared with age and
gender specific reference values. The references were
based on fitness test data on working-aged Finnish men
collected by the LIKES Research Center for Sport and
Health Sciences between the years 2007-2011 [33].
Aerobic fitness was measured with the Polar Fit-
ness Test, which predicts a person’s aerobic capacity
(VO2max) [34]. Estimation of VO2max was based on
resting heart rate, heart rate variability, gender, age,
height, body weight and self-reported level of long-term
physical activity. The resulting value was compared to
international reference standards of aerobic capacity for
gender and age group, and the individual was subse-
quently assigned to one of the fitness categories, which
ranged from 1 to 7 [35]. Although VO2max was assessed
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reliable test of aerobic fitness in population-based stud-
ies [36]. The mean error between the Polar Fitness Test
and laboratory-measured maximal oxygen uptake has
varied between 6.5 and 8.2 per cent [37].
Body composition was measured by using an InBody
720 analyser. The body composition analysis estimates
body weight, percentage of total body fat (fat%), visceral
fat area (VFA) (cm2) and skeletal muscle mass (SMM)
(kg/m). VFA describes abdominal obesity, which has
been associated with increased risk for mortality and
metabolic diseases [2,7]. Obese individuals with good PF
have had less internal fat than obese and unfit individ-
uals [1,38]. SSM describes fat-free mass, which has posi-
tive associations with functional ability and energy
metabolism [39]. In comparison to the other body com-
position assessment methods (e.g. DEXA and MRI), the
BIA has reasonable validity [31].
The final physical fitness index (PFI) described health-
related fitness with a numeric scale. The PFI was com-
puted from the results of the following fitness test vari-
ables: estimated aerobic capacity (VO2max), hang grip
strength (kg/kg), percentage of total body fat (fat%), SSM
(kg/m) and VFA (cm2). All the test results were converted
to standardized points and then weighted with the follow-
ing equations: Aerobic fitness (VO2max), points = 0,5 ×
[10 × (ml/kg/min - (−0,2835 × age + 50,307)) / 30], body
fat (%), points = 0,1 × [ − (10 × fat% - (0,143 × age +
15,264))/ 24], VFA (cm2), points = 0,15 × [ − (10 × (cm2 -
(1,326 × age + 56,031))) / 140], Hand grip strength (kg/kg),
points = 0,15 × [10 × (kg/kg – (−0,036 × age + 22,33)) / 10],
SSM (kg/m), points = 0,1 × [10 × (kg/m - (−0,0037 ×
age + 0,83)) / 0,5]. The final PFI ranges from ′-5, +5′,
where < −3 = very poor, < −1 = poor, < +1 = acceptable,
< +3 = good and > +3 = very good PF. For the statistical
analyses, the PFI was recoded into low PF (PFI ≤ −1),
moderate PF (PFI <1) and high PFI (PFI ≥ 1) classes.
Self-rated physical fitness and sufficiency of physical
activity
Self-rated PF was elicited with the question “What do
you think about your current level of physical fitness?”
The response alternatives were given on a 5-point scale
(1 = very good…5 = very poor). For the statistical ana-
lyses, self-rated PF was recoded into three classes (good,
moderate and poor). Furthermore, perceived sufficiency
of PA was elicited with the statement “I am sufficiently
physically active”. The response alternatives were given
on a 5-point scale (1 = totally agree…4 = totally disagree,
5 = I don’t know). The responses were assigned to one of
three classes (1 = agree, 2 = disagree and 0 = I don’t
know). The categories were dichotomised for the statis-
tical analyses into two classes (1 = agree, 2 = disagree or I
don’t know).Health, physical activity and readiness for physical
activity change
General health status was elicited in the questionnaire
by reference to a list of chronic diseases [11]. Partici-
pants self-evaluated their level of PA, which was later
assigned to one of 4 categories (1 = over 5 h/week (wk),
2 =3-5 h/wk, 3 = 1-3 h/wk and 4 = 1 or 0 h/wk). The
classification was constructed on the basis of the an-
swers given on the Polar Fitness Test background form.
The PA assessment included descriptions of the fre-
quency, duration and intensity of PA, including both
conditioning and non-conditioning PA. Commuting ac-
tivity to work and frequency of gym/strength training
were also elicited in the health behaviour questionnaire.
Readiness for PA change was elicited with the question
“Have you increased your level of PA during the past
year?” (1 = No, and I have no intention to increase it,
2 = No, but I intend to increase it in the near future, 3 = I
have tried to increase it, 4 = I have increased it consider-
ably, and 5 = I have been physically active on regular
basis”).
Psychosocial factors
The health behaviour questionnaire included 19 state-
ments (Cronbach’s alfa 0.90) on psychosocial factors
(Table 1). The items concerned knowledge on the health
benefits of PA, perceived PA skills, goal setting, social
support and self-efficacy. The psychosocial items were
selected on the basis of previous studies [40-43]. Partici-
pants were asked to assess how well the statements
matched their situation. The original response alterna-
tives were given on a 5-point scale (1 = totally agree, 2 =
somewhat agree, 3 = somewhat disagree, 4 = totally dis-
agree 5 = I don’t know). The responses were subse-
quently assigned to three classes (1 = agree, 2 = disagree
and 0 = I don’t know). The categories were dichotomised
for the statistical analyses into two classes (1 = agree, 2 =
disagree or I do not know). In the further analysis, the
psychosocial items were divided into five sub-
dimensions (knowledge, skills, goal setting, social sup-
port and self-efficacy). Those who agreed with all the
score-related items formed the high-score group.
Statistical analyses
Data were analysed using SPSS for Windows 18.0. Basic
descriptive data frequencies and cross-tabulation with
chi square-test were calculated for demographics (educa-
tion, marital status, employment, age, BMI, chronic dis-
eases), physical activity (total PA level, gym training and
commuting activity) and the psychosocial variables. Bi-
variate and multivariate logistic regressions were used to
test associations between the psychosocial variables and
PFI in three age categories (18–34, 35–49 and 50–64).
Main effects of the psychosocial variables were analysed
Table 1 Scale of psychosocial factors and associations with physical fitness index
Low (n = 172) Moderate (n = 386) High (n = 341) p1
(%) (%) (%)
Knowledge (Chronbach’s α = 0.80)
I know health benefits of PA 95 98 97 0.201
I know how often I should exercise 90 94 95 0.165
I know how many hours in a week I should exercise 85 86 90 0.115
I know the intensity at which I should exercise 76 77 83 0.042
I know where I can get social support for exercise 59 72 77 <0.001
Skills (Chronbach’s α = 0.71)
I have sought information on exercise 52 63 75 <0.001
I can seek exercise alternatives 75 85 90 <0.001
I have found an agreeable way to exercise 67 85 95 <0.001
I have good exercise skills 63 82 93 <0.001
Goal setting (Chronbach’s α = 0.76)
I have set goals for exercise 50 64 78 <0.001
I can achieve my exercise goals 61 77 86 <0.001
Self-efficacy ( Chronbach’s α = 0.80)
I am able to exercise when I am tired 51 55 76 <0.001
I am able to exercise when I am bad tempered 62 78 86 <0.001
I am able to exercise when I am busy 38 52 67 <0.001
I am able to exercise although people close to me do not regard highly PA 71 87 90 <0.001
I am able to restart exercise after an inactive period 80 88 95 <0.001
Social support (Chronbach’s α =0.75)
People close to me support my PA 70 82 88 <0.001
People close to me have a high regard for PA 75 87 90 <0.001
I believe that by being active I can contribute to PA by people close to me 75 82 88 0.001
p1 = significance tested by chi square-test.
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were entered in the models first individually and subse-
quently by the stepwise method. Only statistically signifi-
cant results of the stepwise models were reported. The
results of the logistic regression analyses are presented as
odds ratios (OR) and 95% confidence intervals (CI). Low-
fit men were used as a reference group in all models.Results
The respondents’ (N = 899) mean age was 43.9 (SD =
12.7). The majority of the study participants were
employed (69%) and married or cohabiting (66%). Nine-
teen per cent of the men were located in the low-fitness
class (low-fit), 42 per cent in the moderate fitness class
(mod-fit) and 38 per cent in the high fitness class (high-
fit). The low-fit men were less educated and they re-
ported more diseases than the high-fit men. Almost all
the low-fit men were overweight or obese, and one-fifth
engaged in physical activities at least three hours per
week (Table 2). Also among the low-fit men, one-fifthreported that they had either increased PA during the
past year or were permanently active.
When self-reported and measured PFI were compared
in the different age-groups, poor PF was most frequently
reported by the middle-aged men. Almost 80 per cent of
the low-fit men in the youngest group self-estimated
moderate or good PF. The youngest low-fit men also the
most often reported engaging sufficiently in PA (Table 3).
One-third (29%) of the youngest low-fit men self-
reported less than one hour of PA per week, while
among the middle-aged and oldest group the corre-
sponding percentages were 50 and 41.
Psychosocial factors and physical fitness
The health benefits and recommended dose of PA were
well known. However, 40 per cent of the low-fit men did
not know where to obtain social support (Table 1). Only
half of the low-fit men reported seeking information on
exercise or setting exercise goals. The low-fit men were
also less confident than mod- and high-fit men of their
ability to be physically active in different life situations.
Table 2 Associations between Physical Fitness Index, demographics and Physical Activity behaviour
Low PFI (N = 172) Moderate PFI (N = 386) High PFI (N = 341) Total (N = 899) p1
f (%) f (%) f (%) f (%) (Χ2)
Age
18-34 48 (27.9) 103 (26.7) 106 (31.1) 257 (28.6) ns
35-49 65 (37.8) 140 (36.3) 120 (35.2) 325 (36.2)
50-64 59 (34.3) 143 (37.0) 115 (33.7) 325 (36.2)
Education
Low (−9 year) 16 (9.8) 37 (10.2) 29 (8.8) 82 (9.6) 0.003
Medium (9–12 year) 88 (53.7) 202 (56.0) 140 (42.9) 430 (50.5) (16.4)
High (12- year) 60 (36.6) 123 (33.8) 88 (48.3) 213 (39.9)
Chronic diseases
No or not reported 129 (75.0) 309 (80.9) 292 (85.9) 731(81.8) 0.009
at least one 43 (25.0) 73 (18.9) 48 (14.1) 164(18.2) (9.4)
BMI
<25 14 (8.1) 130 (33.8) 231 (67.7) 375 (41.8) <0.001
25-29,9 60 (34.9) 215 (57.2) 109 (32.0) 386 (43.0) (389.5)
≥30 98 (57.0) 38 (9.9) 1 (0.3) 137 (15.3)
Activity level
<1 h/week 70 (40.7) 68 (17.6) 1 (0.3) 139 (15.6) <0.001
1-3 h/week 71 (41.3) 224 (58.0) 115 (33.7) 410 (45.4) (251.6)
>3 h/week 31 (18.0) 94 (24.4) 225 (66.0) 350 (38.9)
Frequency of strength training
at least 3 times/wk 32 (18.5) 116 (30.4) 146 (42.9) 294 (32.8) <0.001
1-2 times/wk 55 (31.6) 139 (36.4) 129 (37.9) 323 (36.1) (45.4)
less than once a week 86 (49.7) 127 (33.2) 65 (19.1) 278 (31.1)
Commuting to work by walking or cycling/ week
≤ 1 h /wk 143 (83.1) 284 (73.6) 192 (56.3) 619 (68.9) <0.001
> 1 h/wk 29 (16.9) 102 (26.4) 149 (43.7) 280 (31.1) (44.7)
Motivational readiness
No intention to increase PA 8 (4.7) 42 (11.0) 58 (17.2) 108 (12.1) <0.001
Intention to increase PA 56 (32.6) 91 (23.9) 41 (12.1) 188 (21.1) (114.1)
Tried to increase PA 75 (43.6) 146 (38.3) 89 (26.3) 310 (34.8)
Increased PA during the past year 30 (17.4) 69 (18.1) 62 (18.3) 161 (18.1)
PA on regular basis 3 (1.7) 33 (8.7) 88 (26.0) 124 (13.9)
F = frequencies,% = percentage, p1 = significance tested by chi square-test, Χ2 = chi square, ns = no significant.
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several age-specific differences in the odd ratios for high
scores in the psychosocial variables (Table 4). In both lo-
gistic regression models, the results showed that, in the
youngest group, the moderate-fit men were more likely
to have a higher knowledge score than the low-fit men.
Although the youngest moderate-fit men did not report
better skills than their low-fit peers, among the middle-
aged and the oldest groups the likelihood of having good
skills was higher in the moderate and high PFI classes.
Also in the stepwise model, the ORs for a high score inskills across ages 35–64 remained statistically significant
between the low and high-fit men.
The moderate-fit younger men scored higher in goal
setting than their youngest low-fit counterparts, while
among the middle-aged and older men only the high-fit
were likely to have a high goal-score. In the stepwise
model, goals showed no statistically significant associ-
ation with high PFI in any age group. There were self-
efficacy differences between the low- and high-fit men in
the youngest group and differences in all the PFI cat-
egories in the middle-age and oldest groups. Moderate
Table 3 Percentages of Self-rated physical fitness and sufficient physical activity in different PFI-categories and age
groups
Low (n = 172) Moderate (n = 386) High (n = 341) p
Self-rated PF f (%) f (%) f (%) (Χ2)
Age 18-34
good 6 (12.5) 45 (43.7) 81 (76.4) <0.001
moderate 31 (64.6) 47 (45.6) 22 (20.8) 60.4
poor 11 (22.9) 11 (10.7) 3 (2.8)
Age 35-49
good 3 (4.6) 29 (20.7) 86 (71.7) <0.001
moderate 33 (50.8) 97 (69.3) 33 (27.5) 153.2
poor 29 (44.6) 14 (10.0) 1 (0.8)
Age 50-64
good 8 (13.6) 38 (26.6) 76 (66.1) <0.001
moderate 28 (47.5) 89 (62.2) 37 (32.2) 91.9
poor 23 (39.0) 16 (11.2) 2 (1.7)
I engage sufficiently in PA
18-34 18 (37.5) 56 (54.4) 84 (79.2) <0.001
35-49 13 (20.0) 64 (45.7) 98 (81.7) <0.001
50-64 11 (18.6) 71 (49.7) 98 (85.2) <0.001
F = frequencies,% = percentage, p = significance tested by chi square-test, Χ2 = chi square.
Table 4 Odds ratios (OR) for selected psychosocial factors across different fitness categories and age groups
Low Moderate (model 1) Moderate (model 2) High (model 1) High (model 2)
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Knowledge
18-34 1.00 2.84 (1.40-5.76)* 2.59 (1.25-5.36)* 1.84 (0.92-3.69) ns
35-49 1.00 1.52 (0.84-2.74) ns 2.58 (1.39-4.80)* ns
50-64 1.00 1.66 (0.90-3.05) ns 3.07 (1.58-5.95)* ns
Skills
18-34 1.00 1.95 (0.98-3.91) ns 2.72 (1.35-5.49)* ns
35-49 1.00 2.19 (1.17-4.07)* ns 7.39 (83.36-14.53)** 5.35 (2.34-10.85)**
50-64 1.00 2.49 (1.23-5.00)* 2.49 (1.23-5.00)* 6.15 (2.98-12.68)** 6.15 (2.98-12.68)**
Goal setting
18-34 1.00 2.51 (1.40-5.06)* ns 3.46 (1.69-7.08)* ns
35-49 1.00 1.48 (0.82-2.68) ns 4.55 (2.37-8.73)** ns
50-64 1.00 1.66 (0.90-3.06) ns 3.44 (1.78-6.65)** ns
Self-efficacy
18-34 1.00 1.52 (0.73-3.10) ns 3.22 (1.56-6.64)** 2.36 (1.10-5.09)*
35-49 1.00 1.97 (1.01-3.85)* ns 3.83 (2.44-9.56)** 2.90 (1.40-6.00)**
50-64 1.00 2.48 (1.15-5.31)* ns 4.04 (1.87-8.76)* ns
Social support
18-34 1.00 2.51 (1.22-5.15)* 2.22 (1.04-4.74)* 3.64 (1.72-7.69)* 2.74 (1.25-5.98)*
35-49 1.00 1.86 (1.02-3.37)* ns 3.55 (1.86-6.79)** ns
50-64 1.00 1.70 (0.80-3.23) ns 1.90 (0.97-3.71) ns
*p < 0.05, **p < 0.001, OR = odds ratio, CI = confidence interval, ns = no significant, Model 1 = ORs for single psychosocial scores, Model 2 = stepwise model for
psychosocial scores.
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gest group. The youngest men in the moderate and high
PFI groups were likely to score well on social support,
but no statistically significant differences between the
PFI categories were found in the oldest group.
Discussion
Results indicated that the majority of the low-fit men
who participated in this study were health conscious and
had intentions to increase their PA. However, there were
age-group differences in self-rated PF and psychosocial
factors. A greater proportion of the middle-aged (35–
49 years) low-fit men self-reported poor fitness than ei-
ther their younger (18–34 years) or older (50–64 years)
counterparts. A half of the middle-aged low-fit men
were inactive. Age differences were also found when psy-
chosocial scores were compared with scores in the other
PFI categories. Low fitness was related to lower scores in
skills, goal setting and self-efficacy, regardless of age.
However, knowledge was not related to high PFI in the
youngest group and social support was not related to
better PFI in the men aged 50–64.
Self-estimated physical fitness
Previous studies have found that 50–60 per cent of the
inactive population overestimate their PA [13,16,44]. In
this study, almost 80 per cent of the young low-fit men
reported moderate or good PF. A recent study reported
that PA overestimators tended to compare their activity
level to people who were even more sedentary than
themselves [15]. Similarly, low-fitness men may use a
downward comparison with more unfit people. However,
in this study, the proportion of PF overestimators should
be interpreted with caution. Self-rated fitness was com-
pared with PFI, which has not been established as a
measure of PF in previous studies. Thus, PFI may be
fairly accurate measure for men aged 35–49, but under-
estimate PF in younger or older men.
The percentage of men aged 35–64, who self-esti-
mated sufficient PA, was almost the same as the per-
centage who reported at least 3 hours PA per week.
Although overestimation may be an obstacle to PA
change [13,15,44], the present results suggest that most
low-fit men have a realistic perception of their need to
increase their PA. Nevertheless the possibility remains
that, among the low-fit population, a sedentary lifestyle
is the norm, blurring a clear perception of what consti-
tutes sufficient PA or good PF [15]. Rhodes & Dean
(2009) pointed out that inactivity is a heterogeneous
phenomenon [45]. Sedentary behaviour may be as
intentional as is participation in PA [45]. They suggest
that rather than trying to advise sedentary people to in-
crease their PA, it may be more fruitful to recommend
them to plan how to cut down on sedentary time [45].Psychosocial factors
Good PA knowledge was related to moderate fitness in
the youngest men. This may reflect different values and
attitudes to PA among young men. Both sedentary be-
haviour and regular PA training may be habitual and re-
lated to the social environment. Berge et al. (2012)
found that young men were more likely to engage in PA
over 3.5 h/week, when their significant others had posi-
tive attitudes to healthy behaviours [46]. Social support
was also higher in the youngest moderate and high-fit
men than low-fit men. Moderately fit young men may
have a greater tendency to cite health benefits and feel-
ing refreshed as reasons for their engagement in PA than
those who are either sedentary or athletic. The
moderate-fit youngest men were also more likely to have
set themselves exercise goals than their low-fit peers.
This result indicates that moderately-fit young men in-
vest effort in planning their engagement in PA, which
also serves to underline the importance of social and en-
vironmental support in promoting PA.
Previous studies suggest that poor exercise skills may
lead to negative experiences of PA, reduced self-efficacy
and withdrawal from intended exercise activities [47].
Self- efficacy is the largest determinant to PA, and it is re-
lated both to the ability to overcome barriers and the con-
fidence to engage in PA behaviour itself [26]. However, in
the youngest low-fit age group, skills and self-efficacy
tended to differentiate only the low- and high-fit, but not
low- and moderate-fit men. Skills and self-efficacy are im-
portant long-term predictors for PA maintenance
[26,48,49], and therefore genetics may have a stronger role
in determining low PF than long-term PA in young adults.
The likelihood of adopting PA habits increases if one has
good motor skills for exercise activities or a genetic pre-
disposition to good aerobic capacity and muscular
strength [50,51]. The influence of PA history, overweight
and chronic diseases broadens the gap between the fit and
unfit during middle-age and the later working years [2,48].
Social support is a key factor for successful PA change
[14]. However, social support was not related to better
PFI in the oldest men. A recent review also concluded
that social support is not a determinant of PA [21]. The
present results suggest that social support appears to
have more impact on PA in younger than older men.
Lack of self-efficacy, motivation or PA skills may be
more notable obstacles to engagement in PA in the later
than earlier working years, and hence related to poor PA
history. Previous research indicates that a positive social
environment increases self-efficacy towards behaviour
and mediates PA changes [12,16]. Social factors have
been emphasized as an important component of PA pro-
grams for middle-aged men [12]. However, the specific
form of social support should be targeted to low and
moderately fit men differently.
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ceived their exercise skills as poor, and were not very
confident of their ability to achieve their exercise goals.
A previous review concluded that intervention methods
like action planning, self-monitoring and social support
can increase self-efficacy and mediate PA change in a
non-obese population [52]. However, in an obese popu-
lation, effective intervention techniques may lie more in
action itself. It has been suggested that planning does
not promote PA if one’s confidence in actualizing the be-
haviour is low [47]. Compared to other health behaviour
changes, regular PA requires more time and also, to
some extent, special skills [23,26]. Good physical fitness
may be related to one sort of physical activity capital
that promotes engagement in PA and provides the ability
to obtain social support from the environment [42].
While easy access to exercise groups and good sport fa-
cilities could be enough to increase PA in moderately-fit
men, low-fit men may need more individual counseling,
social support and PA alternatives that are perceived as
agreeable and fun. Further research is needed to deter-
mine whether the PFI used here could form one compo-
nent of a practical tool-kit in health counselling.
Strengths and limitations
This study has limitations that restrict the gene-
ralizability of the findings. First, the participants were
working-aged men who voluntarily engaged in the test-
ing events. It is probable, therefore, that the study did
not include men with the lowest fitness status. Unfit and
inactive populations do not usually engage in PF studies
owing to the challenging nature of the fitness tests used
and lack of motivation [12]. However, the present data
were obtained in public events that were free of charge
and the fitness tests were easy to perform. Notwith-
standing, the data were restricted to motivated men, as
only 16 per cent of the participants were sedentary. Sec-
ond, the study was cross-sectional in nature. Generation
and age cohort differences in PA patterns and attitudes
may influence the differences in the results for PF and
the psychosocial factors.
Third, psychosocial factors were assessed by using
constructs drawn from several health behaviour theories
(e.g. the theory of planned behaviour and the Trans-
theorethical model) [22,25,26]. Rhodes & Nigg (2011)
proposed that simply picking and choosing constructs
from theories and models without making a full attempt
to validate a theory may lead to problems in advancing
PA research [26]. However, Glanz & Bishop suggested
that the strongest interventions may be built from mul-
tiple theories [22]. The psychosocial measures used in
this study had been validated or piloted in previous stu-
dies [40-43] among the target population, which
strengthens the reliability of the results.The fourth limitation concerns self-reported variables.
For the psychosocial factors and physical activity, self-
evaluations have had satisfactory validity [25,53]. Self-
reported PF correlates moderately with objectively mea-
sured PF, although the most inactive groups tend to
overestimate their PF [54]. It is recommended that other
assessment methods be used together with self-reports
[54]. This study included both evaluation of PF with ob-
jective fitness tests and self-rated PF. Physical fitness was
used as an outcome measure instead of PA, because it
has been suggested that PF may more accurately de-
scribe peoples’ general tendency to PA than self-reported
PA [55]. However, chronic diseases or genetics may be
the primary reasons for low PF, and not inactivity
[3,21,50].
Assessing peoples’ PA in free-living conditions is chal-
lenging. Therefore, PF is a better predictor of health sta-
tus than PA. PF was assessed in the present study with a
PFI that comprised several dimensions of health-related
fitness. The PFI did not indicate functional ability alone,
but also risk for adverse health conditions. The PFI de-
scribed PF (aerobic capacity and skeletal muscle
strength) and indicated risk factors for functional dis-
ability and chronic diseases (fat% and VFA). However,
this was the first time that this PFI has been used for re-
search purposes. The reference values of the PFI tests
were adjusted for the population of Finnish middle-aged
men, which restricts its use in other populations. Further
research should examine the validity of the present PFI
in different age groups and on different fitness levels.
Conclusions
Poor exercise skills, self-efficacy and social support were
related to low PFI. Physical activity promotion for low-
fit men should take into account age differences in the
relationship between psychosocial factors and physical
fitness. Thus, new and effective ways to establish social
support and motivation for physical activity among low-
fit men in all working-age groups are needed. Further re-
search is also warranted on whether estimation of PFI
could be used as a practical health counselling tool.
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